12                                       LECTURE  II.
every system of geometry deals only with such relations of space as remain unchanged by the transformations of its group. In the elementary sphere-geometry the group is formed by all the linear substitutions of the five quantities ay b, c, d, e, that leave unchanged the homogeneous equation of the second
degree
* — ae = o.                                (2)
This gives oo 25~15 = oo 10* substitutions. By adopting this definition we obtain point-transformations of a simple character. The geometrical meaning of equation (2) is that the radius is zero. Every sphere of vanishing radius, i.e. every point, is therefore transformed into a point. Moreover, as the polar
2bb] + 2CC1 -f zdd* — aJ— a*e = o
remains likewise unchanged in the transformation, it follows that orthogonal spheres are transformed into orthogonal spheres., Thus the group of the elementary sphere-geometry is characterized as the conformal group , well known as that of the transformation by inversion (or reciprocal radii) and through its applications in mathematical physics.
Darboux   has   further   developed   this   elementary   sphere-geometry.    Any equation of the second degree
taken in connection with the relation (2) represents a point-surface which Darboux has called cyclide. From the point of view of ordinary projective geometry, the cyclide is a surface of the fourth order containing the imaginary circle common to all spheres of space as a double curve. A careful investigation
ders-Universitat zu Erlangen. Erlangen, Deichert, 1872. For an English translation, by Haskell, see the Bulletin of the New York Mathematical Society, Vol. 2 (1893), pp. 215-249.reases its power by adopting Pliicker's idea of a generalized space-element and extending this fundamental conception. A few examples will best serve to give an idea of the character of his work ; as such an example I select (as I have done elsewhere before) Lie's sphere-geometry (Kugel-geometrie).ll possible algebraic correspondences.    He
